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Abstract 
This study examined the usability of an educational computer game that was developed to assist the psychomotor development of 
educable mentally disabled children. The game used in the study provides user-computer interaction through a webcam. The 
study used a case study research model. The participants were two educable mentally disabled children, a teacher and a 
physiotherapist. The teacher and physiotherapist emphasized that the game can contribute to psychomotor development in 
educable mentally disabled children. In conclusion, it can be said that the game used is suitable for special education in terms of 
design and interaction. 
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
Mental retardation is the condition of significant impairment in mental functions and adaptive behaviors 
(McLean, Wolery & Bailey, 2004; Eripek, 2009) and may be handled within the scope of a special education. It is 
known that 10% of any society’s population experiences some form of disability (Perelman, 2007) and 3% of those 
are mentally disabled (Ministry of National Education, 2007). People with a mental disability are generally referred 
to as though they were a homogenous group in terms of different conditions (Winnick, 1999). In terms of certain 
variables (IQ level, attention, cognitive action, development etc.), these individuals are divided into three 
fundamental groups, termed “educable (mild level), trainable (moderate level) and seriously mentally disabled 
individuals (Geiger & Ringlaben, 1992; Çetin & Güven, 1999; Umansky, 2004). Mild level (educable) mentally 
disabled individuals constitute 88% of all individuals with a mental impairment (Eripek, 2009). The concept of 
“educable” demonstrates the retardation in the academic skills of the person (Aral & Gürsoy, 2007). 
In recent years, technological and social changes have produced many innovations, which also affect studies 
within the field of mental retardation. Moreover, the varying needs of mentally disabled individuals require the use 
of different techniques and tools in this field.  Many developments in computer technology are known to provide 
potential solutions for students that require special education (Parfitt, Jo & Nguyen, 1998). Multimedia technology 
has many potential applications within special education, and is defined as a medium involving more than one data 
type and addressing more than one sense (Akkoyunlu & YÕlmaz, 2005).  
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The developmental features of mentally disabled individuals differ from those of individuals with normal 
development (Mercer, 1997). This difference is also seen in psychomotor development. It is known that mentally 
disabled individuals often have limited hand function and experience difficulties with gross and fine motor skills and 
hand-eye coordination (Aral & Gürsoy, 2007). The process of improving psychomotor abilities and complex 
movements requires much time, continuous exercise and patience (Oymak, 1998). Furthermore, mentally disabled 
individuals are not able to participate in physical activities due to limited social development, which thus negatively 
affects opportunities for motor development (Ministry of National Education, 2007). In this sense, educational 
computer games are regarded as fulfilling important functions. Dempsey, Rasmussen and Lucassen (1996) indicated 
that educational games could be used to benefit psychomotor abilities. Rezaiyan, Mohammadi and Fallah (2007) 
found that computer games had a positive effect on the attention skills of mentally disabled individuals. It is 
accepted that computer games are attractive, due to their multimedia content, and therefore have the potential to 
increase motivation (Kinzie & Joseph, 2008) and they also provide the opportunity to individually play a game 
repeatedly. However, the question comes to mind:  “Could educational computer games that are suitable for the 
target group and include activities to improve hand-eye coordination and fine motor skills, be used to improve the 
psychomotor abilities of the children?” This study aimed to determine the usability of an educational computer game 
that was developed by the researchers to assist the psychomotor development of educable mentally disabled 
children.   
2. Method 
2.1. Research Design  
The study used a qualitative approach, based on a case study research model. This model was used because case 
studies provide the opportunity to focus on a special case or problem (Wellington, 2000), to obtain detailed 
information (Patton, 2002) and to explain the cause and effect relationship between the variables (Cohen, Manion & 
Morrison, 2005). 
2.2. Participants 
The participants were two educable mentally disabled children aged from 12 to 14 years old, a specialist teacher 
and a physiotherapist. The researchers attended the gaming sessions as observers. The technique of purposeful 
sampling (Coyne, 1997) was chosen by the researchers to select the participants. The study was conducted during 
the 2009-2010 spring term in Trabzon, Turkey. All participants were volunteers. The application took place in two 
different special education and rehabilitation centers. The teacher participating in the study is employed at a special 
education center in Trabzon, Turkey; the first mentally disabled child receives support services from this center. The 
physiotherapist works at a rehabilitation center in Trabzon, where the second child receives support services. 
2.3. Research Design  
In order to determine the usability of the educational computer game in this context, diaries and a semi-structured 
interview form including 3 open-ended questions were used.  
2.4. Procedures 
An educational computer game was designed by the researches for the study. Before the design process, a game 
scenario was created by two field experts in teaching and three experts in educational technology. This game 
scenario established the educational content of the game and ensured its suitability for the target group. During the 
design process, multimedia design principles were taken into consideration (Mayer, 2001). The game was developed 
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using the Adobe Flash CS3 program and ActionScript 3 scripting language. Multimedia items (sound, images) and 
sound directives were used in the game. Additionally, a new user-interface was developed which detects the user’s 
movement through a webcam. During the game, the user tries to follow objects on the computer screen with his eyes 
and catch them with gestures. This part of the study aims to facilitate the development of users’ hand-eye 
coordination skills.  
 
The educational computer game developed for this study was used by mentally disabled children, accompanied 
by another study participant (specialist teacher and physiotherapist). Eight applications of the game were completed 
over four weeks. During the first four applications, the teacher and the physiotherapist helped the children overcome 
difficulties they encountered while playing the game. The researchers observed the children in the course of play. 
The teacher, the physiotherapist and the researchers took notes on each session. After the application, the teacher 
and the physiotherapist were interviewed via the semi structured interview form and then both the participants and 
the researchers compared their diary notes. 
2.5. Data Analysis 
Data from the interviews were qualitatively analyzed using the content analysis approach. The data obtained from 
the participants were analyzed within three categories, termed: contribution of educational computer game, child’s 
concerns, and motivational and usability factors. To ensure consistency in the study, the opinions of the participants 
were cited and the conclusions were explained. To ensure the transferability of the study, the research process is 
explained in detail for readers. During the study process, the researchers paid importance to the participant’s 
willingness to participate (all participants were volunteers), principles of ethical research (Fraenkel & Wallen, 2008) 
and confidentiality (Miles & Huberman, 1994). The teacher’s comments were coded as ‘T’ and the physiotherapist’s 
comments were coded as ‘P’. The researchers asked the teacher and the physiotherapist to review the accuracy of 
the research report (Fraenkel & Wallen, 2008). 
3. Findings  
3.1. Observational Findings  
The researchers observed the children during the gaming sessions and recorded their observations in diary entries 
after each application. They observed that the children were anxious and reluctant to play the game in the first 
application. However, later applications showed that they became willing to play the game, paid more attention to 
the game and had fun while playing. Due to the difficulties the children experienced during the first session,  the 
teacher and the physiotherapist helped them with playing the game. In later applications, the children played the 
game easily. 
Detection  of  body  movements  through  the  webcam  drew  the  attention  of  the  children.  During  the  first  
application, the children were surprised to see their images on the game interface and they had difficulty perceiving 
this situation. For instance, one of the children touched the screen to pick the falling apples. It was observed that, 
once the children perceived the situation with the help of the teacher, they had great fun during the game. One of the 
students played the game with head movements. It was observed that, while doing this, this child experienced some 
difficulty but had more fun.  
The teacher, the physiotherapist and the researchers kept diaries, to record any changes in psychomotor ability 
during the study. They recorded the frequency of behaviors such as “following the objects with hand”, “following 
the objects with eye” and “catching the moving objects on the screen” and the condition of the children was 
recorded in diaries after each session. These records showed that, during the first 3 sessions, neither of the children 
showed the necessary skills required for successful hand-eye coordination. However, they improved during the 
fourth session and became very successful at the game; especially in the 7th and  8th sessions, they were able to play 
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the game unaided. It is thought that the children showed similar behaviors during the same sessions because their 
levels of readiness were similar.  
 
3.2. Contribution of Educational Computer Game 
 
The teacher and the physiotherapist participating in the study reported in their observations that these educational 
computer games have a positive influence on the psychomotor development of educable mentally disabled 
individuals, in addition to improving their attention skills. Quotations from the participants are as follows: 
 
“…I kept an eye on our student during the sessions. I wondered whether any improvement would be achieved. 
Then I saw during the last session that he/she could easily move his arms and could follow an object. There are 
differences between my first and last observations.” [T] 
  “… for sure, this game made a contribution to the development of psychomotor abilities. The rapid development 
in the hand-eye coordination skill of the student really surprised me.” [P] 
  “…there was an increase in the child’s attention span. I suppose this ability was improved by following and 
picking the apples.” [T]  
 
3.3. Children’s Concerns and Motivation about The Educational Computer Game 
 
   Both the teacher and the physiotherapist opinions and the records of the researchers showed that the educational 
computer game drew the attention of the children in the study and that the game also increased the children’s 
motivation. Quotations from the participants are as follows: 
   “…and he/she is more enthusiastic now. This child did not like computers previously, but after the study he/she 
indicated a willingness to use the computer more often.” [T] 
  “…he was really enthusiastic and interested while playing game. I observed the increase in his motivation. 
Furthermore, he started to take part in the activities more often. In my opinion, this is a positive result and I wonder 
how long this situation will continue.” [P]  
 
3.4. Interpretations of the Usability of Educational Computer Games in Special Education 
 
The teacher and the physiotherapist shared their opinions about the usability of this computer game within special 
education. They stated that the game is appropriate for special education in terms of its design and suitability for the 
target group. They also mentioned that this game could serve the purpose of improving psychomotor abilities of 
mentally disabled children, and therefore provide a different and attractive activity. 
   “…our educational computer game is suitable for the disabled individuals in terms of its design, and in my 
opinion it could be used effectively in developing psychomotor abilities.” [T] 
   “…the game could be used effectively and efficiently for individuals other than autistic individuals. Hearing 
impaired and speech-impaired people could use the software more comfortably.” [T] 
   “…this software is distinct within this field, because the player sees himself on the screen and is able to pick 
the apples with hand movements. This is an attractive and applicable game in this aspect.” [P] 
  Participating teacher and physiotherapist specified that this educational computer game is more appropriate for 
individual use rather than group work, and proposed the addition of a database for the individual, long-term use of 
this material:  
   “…I think this game is suitable for individual use but it is rather difficult to use in group work.” [T] 
   “…I think some problems could arise during group work. Therefore it is more feasible for individual use.” [P] 
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  “…by adding a database, children could see their previous scores.” [T] 
4. Conclusion and Suggestions 
The results of the study showed that this educational computer game could be used to support the psychomotor 
abilities of educable mentally disabled children. It was observed that multimedia features within the game drew the 
attention of the children and aroused their interest. In addition, the webcam interface had a positive influence on the 
children, who liked this element of the program, and wanted to play more games. It was suggested by the 
participating teacher and physiotherapist in the study that a database should be included and the number of game 
stages with different themes should be increased, so that the children could play the game for a long time. 
Longer-term experimental studies could be carried out regarding the effects of educational computer games on 
the psychomotor developments of disabled children. It is suggested that future studies should involve the 
participation of disabled children from different age groups, who have the potential to benefit from such games.  
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